Determination of possible manoeuvres to be performed by the aircraft requires knowledge of its aerodynamic characteristics including, in particular, characteristics of the aircraft at configuration with deflected control surfaces. In this article, the wind tunnel tests results of the model of passenger Tu-154M aircraft manufactured at the scale 1:40 are presented. The model was designed and manufactured by the Military University of Technology based on the Tu-154M aircraft geometry obtained by full-scale object scanning. The model mapped all aircraft control surfaces, along with the gaps between these surfaces and the main wing part.
Introduction
Reverse engineering, also called back engineering, is the process by which a fabricated object is deconstructed to reveal its designs, architecture, or to extract knowledge of the object properties [1] [2] [3] . This process also applies to flying objects such as airplanes or helicopters. In the case of large flying objects, the reverse engineering process is laborious due to their complex construction. In order to analyse the motion of such an object, especially in extraordinary conditions, it is necessary to know its aerodynamic characteristics in all its possible configurations, including the deflection of the control surfaces.
Such a problem arose during the investigation of the Tu-154M aircraft control capabilities. In this case, the basic problem was that most of the aerodynamic characteristics of this aircraft were unknown. Fortunately, the real object was available, i.e. the Tu-154M aircraft, and thanks to that the reverse engineering technique could be used to determine its aerodynamic characteristics.
At the beginning, the external geometry of the aircraft was precisely determined using the scanning method. This work was done by the Military University of Technology (Warsaw. Poland). Then, based on the obtained geometry, the Military University of Technology manufactured the aircraft wind tunnel model in 1:40 scale. The model mapped all aircraft control surfaces and enabled their deflection at the same ranges as they are used on the real object. Furthermore, the model mapped all the gaps between these movable control surfaces and the main wing part, fin or horizontal tail. Based on the obtained wind tunnel tests the aircraft model aerodynamic coefficients were calculated.
The wind tunnel tests of the Tu-154M aircraft model were performed in the Institute of Aviation's (IoA) low speed wind tunnel T-1 (of the 1.5 m diameter test section) at the undisturbed ISSN: 1231-4005 e-ISSN: 2354-0133 DOI: 10.2478/kones-2019-0064 velocity, V∞ = 40 m/s (which corresponds to Reynolds number, Re = 0.35×10 6 ).
The investigation presented in the article was performed within framework of the project "LARE" (Large Aircraft Reverse Engineering) financed by the Ministry of National Defence Republic of Poland.
Experimental setup and instrumentation

Wind tunnel
The experimental investigations discussed in the article were performed in the Institute of Aviation's low speed wind tunnel T-1 [4] . The T-1 wind tunnel is a closed-circuit continuous-flow wind tunnel with a 1.5 m diameter of the open test section, Fig. 1 . The controlled range of freestream velocity is V∞ = 15-40 m/s. The turbulence level of the flow in the test section is about 0.5 percent. The wind tunnel driving system consists of four-bladed fan powered by a 55 HP AC motor. :The aerodynamic characteristics of the Tu-154M aircraft models in the 1:40 scale presented in this article take into account corrections related to the aerodynamic balance deflection due to the aerodynamic forces and moments impact, and wind tunnel corrections developed basing on literature [5] [6] [7] [8] [9] . 
Wind tunnel tests results
The wind tunnel tests of the Tu-154M aircraft model were performed in the Institute of Aviation's (IoA) low speed wind tunnel T-1 at the undisturbed velocity, V∞ = 40 m/s (which corresponds to Reynolds number, Re = 0.35×10 6 and in the range of angles of attack α = -8 o -23 o . The impact of the some control surfaces deflection on the basic Tu-154M aircraft aerodynamic characteristics was measured.
Flap deflection
In Fig. 3-5 the impact of the flap deflection on the lift (CL), drag (CD) and pitching moment (CM) coefficients versus the angle of attack is presented. 
Spoilers deflection
In Fig. 6 and 7 , the impact of the spoiler deflection on the drag (CD) and pitching moment (CM) coefficients versus the angle of attack is presented. Alfa (deg) C D Fig. 6 . The impact of the spoilers' deflection on the drag coefficient versus the angle of attack
Elevator deflection
In Fig. 8 , the impact of the elevator deflection on the pitching moment coefficients (CM) versus the angle of attack is presented. 
Rudder deflection
In Fig. 9 , the impact of the rudder's deflection on the yawing moment coefficients (C n ) versus the angle of attack is presented. 
